
ÐÅÔÅÐÀÒÈ ABSTRACTS

Ê²ÁÅÐÍÅÒÈÊÀ CYBERNETICS

ÓÄÊ 004.318

Îíòîëîã³÷íà êîíöåïö³ÿ ³íôîðìàòèçàö³¿ íàóêîâèõ äîñë³äæåíü / Ïàëàã³í Î.Â. // Êèáåðíåòèêà è
ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 3–9.

Íàâåäåíî ïðèíöèïè êîíêðåòèçàö³¿ ³ ðîçâèòêó íîîñôåðíî¿ ïàðàäèãìè ñòîñîâíî ïðîáëåì ñó÷àñíèõ íàóêî-
âèõ äîñë³äæåíü. Ïîêàçàíî, ùî ñàìå òðàíñäèñöèïë³íàðíèé ï³äõ³ä äî îñòàíí³õ ³ åôåêòèâíà âçàºìîä³ÿ ïðî-
ôåñ³éíèõ êîëåêòèâ³â, ùî ïðåäñòàâëÿþòü ð³çí³ ïðåäìåòí³ ãàëóç³, çàáåçïå÷óþòü ìîæëèâ³ñòü ïîáóäîâè íàóêîâî¿
êàðòèíè ñâ³òó ³ ãëîáàëüíî¿ ìåðåæ³ çíàíü, ÿê³ º îñíîâîþ íîîñôåðîãåíåçó. Ïðè öüîìó îíòîëîã³÷íèé ï³äõ³ä äî
ïðåäñòàâëåííÿ ³ ³íòåãðàö³¿ íàóêîâèõ çíàíü äîçâîëÿº ñòâîðèòè åôåêòèâí³ çàñîáè ïîáóäîâè ñèñòåì ³ òåõíîëîã³÷íó
áàçó ñèñòåìîëîã³¿ òðàíñäèñöèïë³íàðíî¿ âçàºìîä³¿ òà îíòîëîã³÷íîãî ³íæèí³ðèíãó. ²ë.: 2. Á³áë³îãð.: 7 íàçâ.

UDC 004.318

Ontological conception of the informatization of scientific research / Palagin A.V. // Kibernetika i sistemny
analiz. — 2016. — Vol. 52, N 1. — P. 3–9.

The principles for concrete definition and development of the noosphere paradigm are set in accordance
with the objectives of modern scientific research. It is shown that it is the transdisciplinary approach to the latter
and the efficient cooperation of teams of professionals who represent different subject areas that make it possible
to create a scientific world view as well as global knowledge network, which form the basis of noosphere genesis.
In addition, the ontological approach to the representation and integration of scientific knowledge allow creating
efficient tools to construct systems and the technological base for systemology of transdisciplinary interaction and
ontological engineering. Figs: 2. Refs: 7 titles.

ÓÄÊ 004.855:519.216

²íäóêîâàíà çàëåæí³ñòü, âçàºìîä³ÿ ôàêòîð³â òà äèñêðèì³íàö³ÿ êàóçàëüíèõ ñòðóêòóð /
Áàëàáàíîâ Î.Ñ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 10–22.

Äîñë³äæåíî âëàñòèâîñò³ ìîäåë³ (êîë³çîðà), äå äâ³ íåçàëåæí³ çì³íí³ (ïðè÷èíè) âïëèâàþòü íà òðåòþ
çì³ííó (åôåêò). Ïîêàçàíî, ùî âíàñë³äîê êîíäèö³îíóâàííÿ åôåêòó éîãî ïðè÷èíè çàçâè÷àé ñòàþòü âçàºìíî
çàëåæíèìè. Ïðîâîêîâàíà (³íäóêîâàíà) çàëåæí³ñòü âèâ÷åíà ê³ëüê³ñíî. Âèÿâëåíî ò³ñíèé çâ’ÿçîê ïðîâîêî-
âàíî¿ çàëåæíîñò³ ç âçàºìîä³ºþ ôàêòîð³â; çàïðîïîíîâàíî ³íäåêñ âçàºìîä³¿ äâîõ ôàêòîð³â. Ïîêàçàíî åôåê-
òèâí³ñòü çàñòîñóâàííÿ ïðîâîêîâàíî¿ çàëåæíîñò³ äëÿ ³äåíòèô³êàö³¿ íàïðÿìê³â çâ’ÿçê³â òà âèÿâëåííÿ ìàñ-
êîâàíèõ çâ’ÿçê³â (ðåáåð) ìîäåë³. ²ë.: 6. Òàáë.: 1. Á³áë³îãð.: 15 íàçâ.

UDC 004.855:519.216

Induced dependence, factor interaction, and discriminating causal structures / Balabanov O.S. //
Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 10–22.

We analyze the properties of collider (a model where two independent factors influence common effect),
demonstrate that conditioning on the effect renders the factors mutually dependent, and characterise this
phenomenon quantitatively. We reveal an inherent relationship between the induced dependence and factor
interaction and present the index of two factor interaction. Provoked dependence is shown to be efficient to
identify link orientation and to reveal masked links (edges). Figs: 6. Tabl.: 1. Refs: 15 titles.

ÓÄÊ 681.3

Ìåòîä àâòîìàòè÷íî¿ ïîáóäîâè îíòîëîã³÷íèõ áàç çíàíü. I. Ðîçðîáêà ñåìàíòèêî-ñèíòàêñè÷íî¿ ìîäåë³
ïðèðîäíî¿ ìîâè / Ìàð÷åíêî Î.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 23–33.

Íàâåäåíî ñåìàíòèêî-ñèíòàêñè÷íó ìîäåëü ïðèðîäíî¿ ìîâè. Çàñòîñîâàíî òåíçîðíèé ï³äõ³ä äî ìîäå-
ëþâàííÿ ñåìàíòèêî-ñèíòàêñè÷íèõ çâ’ÿçê³â ì³æ ñëîâàìè â ðå÷åííÿõ. Âèêîðèñòàíî àïàðàò êåðóþ÷èõ ïðî-
ñòîð³â ñèíòàêñè÷íèõ ñòðóêòóð ïðèðîäíî¿ ìîâè, ùî äîçâîëèëî óäîñêîíàëèòè òåíçîðíó ñåìàíòèêî-ñèíòàê-
ñè÷íó ìîäåëü, ÿêà çäàòíà çà äîïîìîãîþ ðåêóðñ³¿ òà ñóïåðïîçèö³¿ îïèñóâàòè ñèíòàêñè÷í³ ñòðóêòóðè
äîâ³ëüíî¿ äîâæèíè òà ñêëàäíîñò³. ²ë.: 1. Òàáë.: 2. Á³áë³îãð.: 21 íàçâà.

UDC 681.3

A method for automatic construction of ontological knowledge bases. I. Development of the
semantic-syntactic model of natural language / Marchenko O.Î. // Kibernetika i sistemny analiz. — 2016.
— Vol. 52, N 1. — P. 23–33.

The author develops the semantic-syntactic model of natural language. The tensor approach to modeling
semantic-syntactic relations between words in sentences is used. Applying the apparatus of control spaces of
natural language syntactic structures allows improving the tensor semantic-syntactic model. Using recursion
and superposition in the tensor model allows describing syntactic patterns of any length and complexity. Fig.: 1.
Tabl.: 2. Refs: 21 titles.

ÓÄÊ 519.8

Ìåòîä àâòîìàòè÷íî¿ êëàñèô³êàö³¿ íà áàç³ íå÷³òêîãî â³äíîøåííÿ ñõîæîñò³ / Ãóëÿíèöüêèé Ë.Ô.,
Ðÿñíà ².². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 34–41.

Äëÿ ðîçâ’ÿçóâàííÿ çàäà÷³ àâòîìàòè÷íî¿ êëàñèô³êàö³¿ çàïðîïîíîâàíî IFC-ìåòîä íå÷³òêî¿ êëàñòåðè-
çàö³¿, ó ÿêîìó âèêîðèñòîâóþòüñÿ íîâ³ íå÷³òê³ ëîã³÷í³ îïåðàòîðè — ïîðîãîâ³ òðèêóòí³ íîðìè ³ êîíîðìè.
Öåé ìåòîä â³äð³çíÿºòüñÿ â³ä ìåòîä³â êëàñòåðèçàö³¿ íà îñíîâ³ íå÷³òêîãî â³äíîøåííÿ åêâ³âàëåíòíîñò³ òèì,
ùî äîçâîëÿº ðîçðîáëÿòè á³ëüø øâèäê³ àëãîðèòìè ïîáóäîâè êëàñòåð³â. Ïðè öüîìó íå (ñïîòâîðþþòüñÿ)
çì³íþþòüñÿ äàí³ ïðî çâ’ÿçêè ì³æ åëåìåíòàìè ìíîæèíè, ùî äîñë³äæóºòüñÿ. Öå çàáåçïå÷óº ïðîçîð³ñòü
³íòåðïðåòóâàííÿ ðåçóëüòàò³â äîñë³äæåíü. Íàâåäåíî ïðèêëàäè çàñòîñóâàííÿ ìåòîäó äî äåÿêèõ â³äîìèõ çà-
äà÷. ²ë.: 2. Òàáë.: 2. Á³áë³îãð.: 7 íàçâ.
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UDC 519.8

Method of automatic classification on the basis of fuzzy similarity relation / Hulianytskyi L.F., Riasna I.I.
// Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 34–41.

The IFC-method of fuzzy clustering is proposed to solve the problem of automatic classification/ The
method is based on new fuzzy logical operators: threshold triangular norms and conorms. This method differs
from clustering methods based on fuzzy equivalence relation since it allows developing faster algorithms to
generate clusters without distorting data on connections between elements of the studied set. This provides
transparent interpretation of the results of research. The results of application of the method to some
well-known problems are given. Figs: 2. Tabl.: 2. Refs: 7 titles.

ÓÄÊ 004.8

Íå÷³òê³ îá’ºêòíî-îð³ºíòîâàí³ äèíàì³÷í³ ìåðåæ³. ²² / Òåðëåöüêèé Ä.Î., Ïðîâîòàð Î.². // Êèáåðíåòèêà
è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 42–49.

Íàâåäåíî óçàãàëüíåííÿ îá’ºêòíî-îð³ºíòîâàíèõ äèíàì³÷íèõ ìåðåæ íà íå÷³òêèé âèïàäîê, ÿêå äîçâîëÿº
ïðåäñòàâëÿòè çíàííÿ ïðî îá’ºêòè ³ êëàñè îá’ºêò³â íå÷³òêî¿ ïðèðîäè, à òàêîæ ìîäåëþâàòè ¿õí³ çì³íè â ÷àñ³. Ó
ðàìêàõ îïèñàíîãî ï³äõîäó çàïðîïîíîâàíî ìåõàí³çì îòðèìàííÿ íîâèõ çíàíü íà îñíîâ³ áàçîâèõ, ÿêèé çíà÷íîþ
ì³ðîþ â³äð³çíÿºòüñÿ â³ä â³äîìèõ ìåòîä³â â ³ñíóþ÷èõ ìîäåëÿõ ïðåäñòàâëåííÿ çíàíü. Íàâåäåíî ïðèêëàä ïîáó-
äîâè êîíêðåòíî¿ íå÷³òêî¿ îá’ºêòíî-îð³ºíòîâàíî¿ äèíàì³÷íî¿ ìåðåæ³. ²ë.: 2. Òàáë.: 5. Á³áë³îãð.: 16 íàçâ.

UDC 004.8

Fuzzy object-oriented dynamic networks. II / Terletskyi D.A., Provotar A.I. // Kibernetika i sistemny
analiz. — 2016. — Vol. 52, N 1. — P. 42–49.

This article contains generalization of object-oriented dynamic networks on fuzzy case, which allows
representing of knowledge about objects and classes of objects of fuzzy nature, and modelling their changes in
time. In addition, the mechanism of reasoning about knowledge, which is based on basic knowledge and differs
greatly from known methods of reasoning in existing models of knowledge representation, is described within
the proposed approach. The example of particular fuzzy object-oriented dynamic network building is
considered for demonstration of proposed approach. Figs: 2. Tabl.: 5. Refs: 16 titles.

ÑÈÑÒÅÌÍÈÉ ÀÍÀË²Ç SYSTEMS ANALYSIS

ÓÄÊ 517.946

Ìîäåëþâàííÿ åâîëþö³¿ ðîçïîâñþäæóâàíîãî ñèãíàëó â³ä âõîäó äî âèõîäó ç ïîâíèì ïîãëèíàííÿì /
Êðèâîíîñ Þ.Ã., Ñåëåçîâ ².Ò., Õ³ì³÷ Î.Ì., Áàðàíîâ À.Þ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016.
— Òîì 52, ¹ 1. — Ñ. 50–56.

Íàâåäåíî ïîñòàíîâêó ïî÷àòêîâî-êðàéîâî¿ çàäà÷³ ðîçïîâñþäæåííÿ ñòóï³í÷àñòîãî ³ìïóëüñó â³ä âõî-
äó äî âèõîäó íà îñíîâ³ ã³ïåðáîë³÷íîãî ð³âíÿííÿ ç äèñèïàö³ºþ, ùî îïèñóº ðîçïîâñþäæåííÿ õâèëü
ç³ ñê³í÷åííîþ øâèäê³ñòþ. Òî÷íèé àíàë³òè÷íèé ðîçâ’ÿçîê îòðèìàíî â ïðîñòîð³ â³äîáðàæåíü Ëàïëàñà.
Îá÷èñëåíî îáåðíåíå ïåðåòâîðåííÿ Ëàïëàñà ìåòîäîì Åéëåðà òà íàâåäåíî àíàë³ç îòðèìàíèõ ðåçóëüòàò³â.
²ë.: 2. Á³áë³îãð.: 24 íàçâè.

UDC 517.946

Modeling the evolution of propagating signal from input to output with total absorption /
Kryvonos Iu.G., Selezov I.T., Khimich A.N., Baranov A.Yu. // Kibernetika i sistemny analiz. — 2016. —
Vol. 52, N 1. — P. 50–56.

The authors formulate the initial-boundary value (IBV) problem of step pulse propagation from input to
output on the basis of a hyperbolic equation with dissipation, which describes the propagation of waves with
a finite speed. Exact analytical solution is obtained in the Laplace transform space. Numerical inversion of the
Laplace transform by using Euler’s method is carried out and the results are analyzed. Figs: 2. Refs: 24 titles.

ÓÄÊ 519.21

Ïðèñêîðåíå ìîäåëþâàííÿ ìåòîäîì Ìîíòå-Êàðëî ê³ëüêîñò³ «õîðîøèõ» ïåðåñòàíîâîê íà
áàãàòîïðîöåñîðíîìó êîìïëåêñ³ ÑÊ²Ò-4 / Êóçíºöîâ Ì.Þ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2016. — Òîì 52, ¹ 1. — Ñ. 57–63.

Ïåðåñòàíîâêà ( , ,... , )s s s
N0 1 1�

ñèìâîë³â 0 1 1, , ... , N � íàçèâàºòüñÿ «õîðîøåþ», ÿêùî íàá³ð
( , ,... , )t t t

N0 1 1�
, ùî óòâîðþºòüñÿ çà ïðàâèëîì t i s N i N

i i
� � � �(mod ), , , ... , ,0 1 1 òàêîæ º ïåðå-

ñòàíîâêîþ. Çàïðîïîíîâàíî ìåòîä ïðèñêîðåíîãî ìîäåëþâàííÿ, ðåàë³çàö³ÿ ÿêîãî íà áàãàòîïðîöåñîðíîìó
êîìïëåêñ³ ÑKIT-4 äîçâîëÿº îö³íþâàòè ê³ëüê³ñòü «õîðîøèõ» ïåðåñòàíîâîê äëÿ N � 305 ç â³äíîñíîþ ïî-
õèáêîþ, ùî íå ïåðåâèùóº 1%. Íàâåäåíî îö³íêè ê³ëüêîñò³ «õîðîøèõ» ïåðåñòàíîâîê äëÿ
N � 25 35 305, ,... , . Òàáë.: 3. Á³áë³îãð.: 18 íàçâ.

UDC 519.21

Fast simulation by the Monte Carlo method of the number of “good” permutations on multiprocessor
computer SCIT-4 / Kuznetsov N.Yu. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 57–63.

A permutation ( , ,... , )s s s
N0 1 1�

of symbols 0 1 1, , ... , N � is called “good” if the set ( , ,... , )t t t
N0 1 1�

formed according to the rule t i s N i N
i i

� � � �(mod ), , , ... , ,0 1 1 is also a permutation. A fast simulation
method is proposed. Its implementation on multiprocessor computer SCIT-4 makes it possible to evaluate the
number of “good” permutations for N � 305 with relative error of only 1%. Estimates for the number of “good”
permutations for N � 25 35 305, ,... , are given. Tabl.: 3. Refs: 18 titles.



ÓÄÊ 519.872

Ìåòîäè àíàë³çó áàãàòîêàíàëüíî¿ ñèñòåìè îáñëóãîâóâàííÿ ³ç ìèòòºâèì òà â³äòåðì³íîâàíèì
çâîðîòíèìè çâ’ÿçêàìè / Êîðîëþê Â.Ñ., Ìåë³êîâ À.Ç., Ïîíîìàðåíêî Ë.À., Ðóñòàìîâ À.Ì. //
Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 64–77.

Çàïðîïîíîâàíî ìàòåìàòè÷íó ìîäåëü áàãàòîêàíàëüíî¿ ñèñòåìè ìàñîâîãî îáñëóãîâóâàííÿ ç³ çâîðîò-
íèì çâ’ÿçêîì. Ó í³é ÷àñòèíà âèêëèê³â äëÿ îòðèìàííÿ ïîâòîðíîãî îáñëóãîâóâàííÿ ìèòòºâî íàäõîäèòü
ó ñèñòåìó, à äðóãà ÷àñòèíà àáî ïîâåðòàºòüñÿ íà ïîâòîðíå îáñëóãîâóâàííÿ ÷åðåç äåÿêèé âèïàäêîâèé ÷àñ,
àáî îñòàòî÷íî çàëèøàº ñèñòåìó. Ïîâåä³íêà îáñëóãîâàíèõ âèêëèê³â ìàº ðàíäîì³çîâàíèé õàðàêòåð. Ðîç-
ðîáëåíî ìåòîäè òî÷íîãî òà àñèìïòîòè÷íîãî àíàë³çó õàðàêòåðèñòèê çàïðîïîíîâàíî¿ ìîäåë³. Íàâåäåíî ðå-
çóëüòàòè ÷èñëîâèõ åêñïåðèìåíò³â. ²ë.: 7. Òàáë.: 1. Á³áë³îãð.: 16 íàçâ.

UDC 519.872

Methods for analysis of multi-channel queuing systems with instantaneous and delayed feedback /
Koroliuk V.S., Melikov A.Z., Ponomarenko L.A., Rustamov A.M. // Kibernetika i sistemny analiz. — 2016.
— Vol. 52, N 1. — P. 64–77.

The mathematical model of multi-channel queuing system with feedback is proposed. In this model,
a part of already serviced calls feedback instantaneously but another part either leave the system or feedback
after a random time. The behavior of already serviced calls is randomized. Both exact and asymptotic methods
are developed to calculate the characteristics of the proposed model. The results of numerical experiments are
presented. Figs: 7. Tabl.: 1. Refs: 16 titles.

ÓÄÊ 519.6

Ôîðìóëþâàííÿ çàäà÷ äëÿ íàéêîðîòøîãî k-âåðøèííîãî øëÿõó òà íàéêîðîòøîãî k-âåðøèííîãî
öèêëó ó ïîâíîìó ãðàô³ / Ñòåöþê Ï.². // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. —
Ñ. 78–82.

Ñôîðìóëüîâàíî çàäà÷³ çì³øàíîãî áóëåâîãî ë³í³éíîãî ïðîãðàìóâàííÿ äëÿ çíàõîäæåííÿ íàéêîðîò-
øîãî øëÿõó ³ íàéêîðîòøîãî öèêëó, ÿê³ ïðîõîäÿòü ÷åðåç çàäàíó ê³ëüê³ñòü âåðøèí ïîâíîãî ãðàôà.
¯õ îêðåì³ âèïàäêè äàþòü ôîðìóëþâàííÿ çàäà÷ äëÿ çíàõîäæåííÿ íàéêîðîòøîãî ãàì³ëüòîíîâîãî øëÿõó ³
íàéêîðîòøîãî ãàì³ëüòîíîâîãî öèêëó. Çàäà÷³ ì³ñòÿòü íå á³ëüøå í³æ 2 2

n çì³ííèõ ³ íå á³ëüøå í³æ ( )n � 1 2

îáìåæåíü, äå n — ê³ëüê³ñòü âåðøèí ïîâíîãî ãðàôà. Á³áë³îãð.: 3 íàçâè.

UDC 519.6

Formulations of problems for k-node shortest path and k-node shortest cycle in a complete graph /
Stetsyuk P.I. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 78–82.

The problems of mixed Boolean linear programming for finding the shortest routes and the shortest
cycles that pass through a given number of nodes in a complete graph are formulated. Their special cases
provide formulations of problems for finding the shortest Hamiltonian path and the shortest Hamiltonian cycle.

The formulated problems include no more than 2 2
n variables and no more than ( )n � 1 2 constraints, where n is

the number of nodes of complete graph. Refs: 3 titles.

ÓÄÊ 519.854.2:004.023

Ïðî ñêëàäí³ñòü îäí³º¿ çàäà÷³ îïòèì³çàö³¿ óïàêóâàíü / Òðîôèì÷óê Î.Ì., Âàñÿí³í Â.Î.,
Êóçüìåíêî Â.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 83–92.

Ðîçãëÿíóòî çàäà÷ó îïòèì³çàö³¿ óïàêóâàíü åëåìåíò³â êâàäðàòíî¿ ìàòðèö³, çàäàíèõ ö³ëèìè ïîçèòèâ-
íèìè ÷èñëàìè, ó áëîêè ô³êñîâàíîãî ðîçì³ðó. Çàïðîïîíîâàíî ïîñòàíîâêó çàäà÷³ òà äîñë³äæåíî òðó-
äîì³ñòê³ñòü ïîâíîãî ïåðåáîðó ¿¿ ðîçâ’ÿçê³â. Äîâåäåíî, ùî çàäà÷à º NP-ïîâíîþ. Öå çðîáëåíî øëÿõîì
ïîë³íîì³àëüíîãî çâåäåííÿ äî íå¿ NP-ïîâíî¿ ö³ëî÷èñåëüíî¿ çàäà÷³ ïðî áàãàòîïðîäóêòîâèé ïîò³ê ì³í³ìàëü-
íî¿ âàðòîñò³. Òàáë.: 3 Á³áë³îãð.: 8 íàçâ.

UDC 519.854.2:004.023

Complexity of one packing optimization problem / Trofymchuk O.M., Vasyanin V.A., Kuzmenko V.N. //
Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 83–92.

The authors consider the optimization of packing elements of a square matrix, which are given by
positive integers, into blocks of fixed size. The problem is formulated and its combinatorial intractability is
discussed. The problem is proved to be NP-complete. This is done by polynomial reduction of an NP-complete
minimum-cost integer multicommodity flow problem to this problem. Tabl.: 3. Refs: 8 titles.

ÓÄÊ 519.853

Òî÷í³ øòðàôí³ ôóíêö³¿ òà îïóêë³ ïðîäîâæåííÿ ôóíêö³é ó ñõåìàõ äåêîìïîçèö³¿ çà çì³ííèìè /
Ëàïò³í Þ.Ï. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 93–104.

Âèêîðèñòàííÿ òî÷íèõ øòðàôíèõ ôóíêö³é ó ñõåìàõ äåêîìïîçèö³¿ çà çì³ííèìè íåë³í³éíèõ çàäà÷
îïòèì³çàö³¿ äîçâîëÿº ïîäîëàòè ðÿä ïðîáëåì, ïîâ’ÿçàíèõ ç íåÿâíèì îïèñîì äîïóñòèìî¿ îáëàñò³ êîîðäèíó-
þ÷î¿ çàäà÷³. Â ðîáîò³ ðîçãëÿíóòî ïèòàííÿ âèçíà÷åííÿ øòðàôíèõ êîåô³ö³ºíò³â ïðè òàêîìó ï³äõîä³. Äëÿ
âèïàäêó, êîëè ôóíêö³¿ âèõ³äíî¿ çàäà÷³ âèçíà÷åí³ íå íà âñüîìó ïðîñòîð³ çì³ííèõ, ïðîïîíóºòüñÿ âèêîðèñ-
òîâóâàòè îïóêë³ ïðîäîâæåííÿ ôóíêö³é. ²ë.: 1. Á³áë³îãð.: 11 íàçâ.
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UDC 519.853

Exact penalty functions and convex extension of functions in schemes of decomposition in variables /
Laptin Yu.P. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 93–104.

Using exact penalty functions in decomposition in variables for nonlinear optimization problems can
overcome a number of problems associated with implicit description of feasible region of master problem. The
paper deals with the determination of the values of penalty coefficients in such an approach. In the case where
the functions of the original problem are not defined on the whole space of variables, it is proposed to use
a convex extension of functions. Fig.: 1. Refs: 11 titles.

ÓÄÊ 519.217.2

Çàñòîñóâàííÿ ñòàòèñòè÷íèõ êðèòåð³¿â äëÿ âèáîðó îïòèìàëüíèõ ìåòàïàðàìåòð³â ó çàäà÷³
ðîçï³çíàâàííÿ ôðàãìåíò³â ãåí³â / Îñòðîâñüêèé Î.Â. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. —
Òîì 52, ¹ 1. — Ñ. 105–114.

Ðîçãëÿíóòî çàäà÷ó âèáîðó îïòèìàëüíîãî ïîðÿäêó ïðèõîâàíî¿ ìàðêîâñüêî¿ ìîäåë³ äëÿ ðîçï³çíàâàí-
íÿ ôóíêö³îíàëüíèõ ôðàãìåíò³â ãåí³â. Çàïðîïîíîâàíî ÷îòèðè ñòàòèñòè÷íèõ êðèòåð³¿ äëÿ âèçíà÷åííÿ
îïòèìàëüíîãî ïîðÿäêó: íà îñíîâ³ â³äíîøåííÿ ïðàâäîïîä³áíîñò³, åðãîäè÷íî¿ âëàñòèâîñò³, ìàðêîâñüêî¿
âëàñòèâîñò³ òà ³íôîðìàö³éíîãî êðèòåð³þ Àêà³êå. Ï³äòâåðäæåíî åôåêòèâí³ñòü çàñòîñóâàííÿ äëÿ ðîçâ’ÿ-
çàííÿ ðîçãëÿíóòî¿ çàäà÷³ áàéåñ³âñüêèõ ñóì³øåé ìàðêîâñüêèõ ìîäåëåé; çà äîïîìîãîþ ñòàòèñòè÷íèõ êðè-
òåð³¿â âèçíà÷åíî îïòèìàëüíó ê³ëüê³ñòü êîìïîíåíò ó ñóì³ø³. ²ë.: 1. Òàáë.: 7. Á³áë³îãð.: 15 íàçâ.

UDC 519.217.2

Applying statistical criteria to choose optimal meta-parameters in gene fragment recognition /
Ostrovskiy A.V. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 105–114.

We analyze the problem of choosing the optimal order of the hidden Markov model for recognizing
functional gene fragments. We propose four statistical criteria to determine the optimal order, which are based
on likelihood ratio test, ergodicity, Markov property, and Akaike’s information criterion. Additionally, we
confirm the efficiency of Bayesian mixtures of Markov models for solving the problem in question and
determine the optimal mixture size using statistical criteria. Fig.: 1. Tabl.: 7. Refs: 15 titles.

ÓÄÊ 519.21

Îïòèìàëüí³ ñòðàòåã³¿ äëÿ îäí³º¿ áàãàòîíîìåíêëàòóðíî¿ ìîäåë³ êåðóâàííÿ çàïàñàìè / Ïåïåëÿºâà Ò.Â.,
Âîâê Ë.Á., Äåì÷åíêî ².Þ. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 115–121.

Ðîçãëÿíóòî çàäà÷ó êåðóâàííÿ ìàðêîâñüêèìè ïðîöåñàìè ç äèñêðåòíèì ÷àñîì. Äîñë³äæåíî áàãàòîíî-
ìåíêëàòóðíó ìîäåëü êåðóâàííÿ çàïàñàìè ïðè ñïàäàþ÷èõ ôóíêö³ÿõ çàãàëüíèõ âèòðàò, äëÿ ÿêî¿ çíàéäåíî
óìîâè ³ñíóâàííÿ îïòèìàëüíî¿ ñòðàòåã³¿. Äîâåäåíî ³ñíóâàííÿ îïòèìàëüíî¿ (s, S)-ñòðàòåã³¿ êåðóâàííÿ çàïà-
ñàìè. Á³áë³îãð.: 15 íàçâ.

UDC 519.21

The optimal strategies for some multi-task model of inventory control / Pepelyaeva T.V., Vovk L.B.,
Demchenko I.Yu. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 115–121.

We consider the control problem for Markov processes with discrete time. The multi-task model in
inventory control with decreasing functions of common costs is investigated and the existence conditions for
the optimal strategy are found. The existence of optimal (s, S)-strategy in inventory control is proved.
Refs: 15 titles.

ÏÐÎÃÐÀÌÍÎ-ÒÅÕÍ²×Í² ÊÎÌÏËÅÊÑÈ SOFTWARE–HARDWARE COMPLEXES

ÓÄÊ 004.421.6

Àíàë³ç ë³í³éíî âèçíà÷åíèõ ³òåðàòèâíèõ öèêë³â / Ëüâîâ M.C. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. —
2016. — Òîì 52, ¹ 1. — Ñ. 122–136.

Ðîçãëÿíóòî íîâèé ìåòîä äîâåäåííÿ ³íâàð³àíòíîñò³ ñèñòåìè ë³í³éíèõ íåð³âíîñòåé, à òàêîæ çàâåðøó-
âàíîñò³ ë³í³éíî âèçíà÷åíèõ ³òåðàòèâíèõ öèêë³â ³ìïåðàòèâíèõ ïðîãðàì. Ò³ëî öèêëó — ë³í³éíèé îïåðàòîð,
ùî ïåðåòâîðþº âåêòîð çì³ííèõ ïðîãðàìè. Ìåòîä âðàõîâóº ïåðåäóìîâó öèêëó, à òàêîæ óìîâó ïîâòîðåííÿ
öèêëó ó âèãëÿä³ ñóêóïíîñò³ ñèñòåì ë³í³éíèõ íåð³âíîñòåé. Ìåòîä ´ðóíòóºòüñÿ íà ïîáóäîâ³ òà àíàë³ç³ ñïåê-
òðà öüîãî ë³í³éíîãî îïåðàòîðà òà îá÷èñëåíí³ ê³ëüêîñò³ ³òåðàö³é öèêëó, ï³ñëÿ âèêîíàííÿ ÿêèõ
³íâàð³àíòí³ñòü àáî çàáåçïå÷óºòüñÿ, àáî ñïðîñòîâóºòüñÿ. Òåîðåòè÷íèé ìàòåð³àë ðîáîòè ïðî³ëþñòðîâàíî
ïðèêëàäàìè.. ²ë.: 2. Á³áë³îãð.: 23 íàçâè.

UDC 004.421.6

Analysis of linear definite iterative loops / Lvov M.S. // Kibernetika i sistemny analiz. — 2016. — Vol. 52,
N 1. — P. 122–136.

The paper presents a new method to prove the invariance of the system of linear inequalities and
termination of linear definite iterative loops for imperative programs. Loop body is a linear operator that
transforms the vector of program variables. The method takes into account the loop precondition, as well as the
condition of loop repetition in the form of a set of systems of linear inequalities. The method is based on the
construction and analysis of the spectrum of the linear operator and calculating the number of loop iterations
after which the invariance is either provided or disproved. The theoretical material is illustrated by examples.
Figs: 2. Refs: 23 titles.
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ÓÄÊ 004.62, 004.67

Êëàñèô³êàö³ÿ âåëèêèõ ïëîù çåìíîãî ïîêðèâó çà ðåòðîñïåêòèâíèìè ñóïóòíèêîâèìè äàíèìè /
Ëàâðåíþê Ì.Ñ., Ñêàêóí Ñ.Â., Øåëåñòîâ À.Þ., ßéëèìîâ Á.ß., ßí÷åâñüêèé Ñ.Ë., ßùóê Ä.Þ.,
Êîñòåöüêèé À.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 137–149.

Çàäà÷ó êàðòîãðàôóâàííÿ âåëèêèõ òåðèòîð³é çåìíîãî ïîêðèâó ðîçãëÿíóòî ÿê çàäà÷ó àâòîìàòèçîâà-
íîãî îáðîáëåííÿ âåëèêèõ îáñÿã³â ãåîïðîñòîðîâèõ äàíèõ, ÿê³ ìîæóòü ì³ñòèòè ð³çí³ íåâèçíà÷åíîñò³. Äëÿ ¿¿
ðîçâ’ÿçàííÿ çàïðîïîíîâàíî âèêîðèñòîâóâàòè òðè ð³çíèõ ïàðàäèãìè: ìåòîä äåêîìïîçèö³¿, ìåòîä àêòèâíî-
ãî íàâ÷àííÿ ç³ ñôåðè ³íòåëåêòóàëüíèõ îá÷èñëåíü ³ ìåòîä â³äíîâëåííÿ ñóïóòíèêîâèõ çí³ìê³â. Êîìïëåêñíå
çàñòîñóâàííÿ öèõ òðüîõ ñêëàäîâèõ äîçâîëÿº ì³í³ì³çóâàòè ó÷àñòü åêñïåðòà ó ðîçâ’ÿçàíí³ çàäà÷³. Ïðè ðîç-
â’ÿçàíí³ çàäà÷³ êëàñèô³êàö³¿ çåìíîãî ïîêðèâó ïðîàíàë³çîâàíî òàêîæ òðè ð³çíèõ âàð³àíòè çëèòòÿ äàíèõ.
Ïîêàçàíî åôåêòèâí³ñòü ìåòîäó çëèòòÿ äàíèõ, ùî çâîäèòüñÿ äî ðîçâ’ÿçàííÿ çàäà÷³ êëàñèô³êàö³¿ íà îñíîâ³
÷àñîâèõ ðÿä³â äàíèõ. Çàâäÿêè ðîçðîáëåí³é àâòîìàòèçîâàí³é ìåòîäîëîã³¿ çàäà÷à êëàñèô³êàö³¿ ³ êàðòîãðà-
ôóâàííÿ çåìíîãî ïîêðèâó áóëà âïåðøå ðîçâ’ÿçàíà äëÿ âñ³º¿ òåðèòîð³¿ Óêðà¿íè çà 1990, 2000 ³ 2010 ðîêè
ç 30-ìåòðîâèì ïðîñòîðîâèì ðîçð³çíåííÿì.. ²ë.: 9. Òàáë.: 1. Á³áë³îãð.: 26 íàçâ.

UDC 004.62, 004.67

Large scale classification of land cover using retrospective satellite data / Lavreniuk M.S., Skakun S.V.,
Shelestov A.Ju., Yalimov B.Ya., Yanchevskii S.L., Yaschuk D.Ju., Kosteckiy À.Ì. // Kibernetika i sistemny
analiz. — 2016. — Vol. 52, N 1. — P. 137–149.

The problem of large scale mapping of land cover is considered in the paper as a problem of automated
processing of big geospatial data, which may contain various uncertainties. To solve it, we propose to use three
different paradigms, namely, decomposition method, the method of active learning from the scope of intelligent
computations, and method of satellite images recovering. Such an approach allows us to minimize the
participation of experts in solving the problem. Within solving the problem of land cover classification we also
investigated three different approaches of data fusion. The most efficient data fusion method is one that could
be reduced to the problem of classification on the base of time-series images. Developed an automated
methodology was applied to land cover mapping and classification for the whole territory of Ukraine for 1990,
2000, and 2010 with a 30-meter spatial resolution. Figs: 9. Tabl.: 1. Refs: 26 titles.

ÓÄÊ 681.3.06

²íæåíåð³ÿ âèìîã ³ ñåìàíòè÷íèé âåá / Áàáåíêî Ë.Ï. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. —
Òîì 52, ¹ 1. — Ñ. 150–156.

Ðîçãëÿíóòî ñó÷àñí³ ìåòîäè îð³ºíòàö³¿ ³íæåíåð³¿ âèìîã íà ðîçóì³ííÿ ¿õíüîãî çì³ñòó ëþäèíîþ ³ çà-
ïðîïîíîâàíî ï³äõ³ä äëÿ òðàíñôîðìàö³¿ öèõ âèìîã ó ¿õ ñåìàíòè÷í³ àíîòàö³¿, ïðèäàòí³ äëÿ ìàí³ïóëÿö³é
ó ñåðåäîâèù³ ñåìàíòè÷íîãî âåáó. ²ë.: 2. Á³áë³îãð.: 14 íàçâ.

UDC 681.3.06

Requirements engineering and Semantic Web / Babenko L.P. // Kibernetika i sistemny analiz. — 2016. —
Vol. 52, N 1. — P. 150–156.

The author discusses modern methods of requirements engineering, oriented on human communication.
and proposes the way for their transformation into semantic annotation of these requirements, suitable for
manipulation in the Semantic Web environment. Figs: 2. Refs: 14 titles.

ÍÎÂ² ÇÀÑÎÁÈ Ê²ÁÅÐÍÅÒÈÊÈ,
²ÍÔÎÐÌÀÒÈÊÈ, ÎÁ×ÈÑËÞÂÀËÜÍÎ¯
ÒÅÕÍ²ÊÈ ² ÑÈÑÒÅÌÍÎÃÎ ÀÍÀË²ÇÓ

NEW TOOLS IN CYBERNETICS,
COMPUTER SCIENCE, AND SYSTEM

ANALYSIS

ÓÄÊ 681.04

Ìåòîä àðèôìåòè÷íîãî ïîð³âíÿííÿ äàíèõ, ùî ïðåäñòàâëåí³ ó ñèñòåì³ çàëèøêîâèõ êëàñ³â /
Êðàñíîáàºâ Â.À., ßíêî À.Ñ., Êîøìàí Ñ.Î. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52,
¹ 1. — Ñ. 157–162.

Ðîçãëÿíóòî ìåòîäè àðèôìåòè÷íîãî ïîð³âíÿííÿ äàíèõ, ùî ïðåäñòàâëåí³ ó ñèñòåì³ çàëèøêîâèõ
êëàñ³â (ÑÇÊ). Ðîçðîáëåíî ìàòåìàòè÷íó ìîäåëü òà ìåòîä òî÷íîãî àðèôìåòè÷íîãî ïîð³âíÿííÿ äàíèõ
ó ÑÇÊ. Öåé ìåòîä áàçóºòüñÿ íà îòðèìàíí³ òà âèêîðèñòàíí³ ïîçèö³éíî¿ îçíàêè íåïîçèö³éíîãî êîäó ³ çàáåç-
ïå÷óº ìàêñèìàëüíó äîñòîâ³ðí³ñòü ðåçóëüòàòó ïîð³âíÿííÿ ÷èñåë ó ÑÇÊ ïðè ì³í³ìàëüí³é ê³ëüêîñò³ îáëàä-
íàííÿ ïîð³âíþâàëüíîãî ïðèñòðîþ. ²ë.: 1. Á³áë³îãð.: 6 íàçâ.

UDC 681.04

The method of arithmetic comparison of data presented in the residue number system / Krasnobayev V.A.,
Yanko A. S., Koshman S. A. // Kibernetika i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 157–162.

The methods of data arithmetic comparison represented in a residue number system (RNS) are considered
in the paper. The mathematical model and the method of exact arithmetic comparison of data in the RNS are
developed. This method, which is based on the acquisition and use of the position sign of position-independent
code maximizes the validity of the result of comparison of numbers in RNS with minimum hardware
comparator. Fig.: 1. Refs: 6 titles.
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ÓÄÊ 681.31

Òåîðåòè÷í³ ³ àëãîðèòì³÷í³ îñíîâè ï³äâèùåííÿ åôåêòèâíîñò³ ïàêåòíî¿ ïåðåäà÷³ ³íôîðìàö³¿
ó âèñîêîøâèäê³ñíèõ ³ çàõèùåíèõ ðàä³îìåðåæàõ / Øåâ÷óê Á.Ì. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç.
— 2016. — Òîì 52, ¹ 1. — Ñ. 163–172.

Çàïðîïîíîâàíî ï³äõ³ä äî ï³äâèùåííÿ åôåêòèâíîñò³ ïàêåòíî¿ ïåðåäà÷³ ³íôîðìàö³¿ â êîìï’þòåðíèõ
ðàä³îìåðåæàõ, îñíîâîþ ÿêîãî º ðåàë³çàö³ÿ àáîíåíòàìè ìåðåæ³ êîìïëåêñó àëãîðèòì³â îïåðàòèâíîãî êîì-
ïàêòíîãî êîäóâàííÿ òà çàõèñòó äàíèõ, âêëþ÷àþ÷è êðèïòîçàõèñò òà çàõèñò äâ³éêîâèõ ïîñë³äîâíîñòåé â³ä
ä³¿ êàíàëüíèõ çàâàä, ôîðìóâàííÿ ³ àäàïòèâíî¿ ïåðåäà÷³ âèñîêî³íôîðìàòèâíèõ ³ çàâàäîñò³éêèõ ïàêåò³â
³íôîðìàö³¿, ÿê³ ñêëàäàþòüñÿ ³ç ³íòåðâàëüíèõ êîäîâî-ñèãíàëüíèõ ïîñë³äîâíîñòåé ç³ çì³ííîþ áàçîþ.
Á³áë³îãð.: 18 íàçâ.

UDC 681.31

Theoretical and algorithmic fundamentals of improving the efficiency of packet data transmission in
high-speed and secure radio networks / Shevchuk B.M. // Kibernetika i sistemny analiz. — 2016. — Vol. 52,
N 1. — P. 163–172.

The paper proposes an approach to improve the efficiency of packet data transmission in computer radio
networks, which is based on the realization by network subscribers of the operative compact coding and data
protection algorithm complex including encryption and protection of binary sequences against channel
interference, formation and adaptive transmission of highly informative and error-correcting information
packets consisting of interval-code signal sequences with a variable base. Refs: 18 titles.

ÓÄÊ 519.21

²äåíòèô³êàö³ÿ íåïàðàìåòðè÷íîãî ñèãíàëó çà íàÿâíîñò³ âèïàäêîâîãî øóìó ç ñèëüíîþ çàëåæí³ñòþ /
Á³ëà Ã.Ä. // Êèáåðíåòèêà è ñèñòåìíûé àíàëèç. — 2016. — Òîì 52, ¹ 1. — Ñ. 173–186.

Äîñë³äæåíî ñòîõàñòè÷íó ìîäåëü ïåðåäà÷³ ³íôîðìàö³¿ òèïó «ñèãíàë ïëþñ øóì» ó âèïàäêó íåâ³äîìî¿
ôóíêö³¿ ñèãíàëó ³ç äåÿêî¿ êîìïàêòíî¿ ìíîæèíè ìàéæå ïåð³îäè÷íèõ ôóíêö³é K , ùî ñïîñòåð³ãàºòüñÿ íà ôîí³
âèïàäêîâîãî øóìó, çàäàíîãî ôóíêö³îíàëîì â³ä ãàóññ³âñüêîãî âèïàäêîâîãî ïðîöåñó ³ç ñèëüíîþ çàëåæí³ñòþ.
Âèâ÷åíî çàäà÷ó ³äåíòèô³êàö³¿ ñèãíàëó çà ñïîñòåðåæåííÿìè x t( ) íà ³íòåðâàë³ [ , ]0 T , äîâåäåíî ç ³ìîâ³ðí³ñòþ
îäèíèöÿ êîíçèñòåíòí³ñòü òà àñèìïòîòè÷íó íîðìàëüí³ñòü îö³íêè ñèãíàëó. Á³áë³îãð.: 25 íàçâ.

UDC 519.21

Identification of nonparametric signal with strongly dependent random noise / Bila G.D. // Kibernetika
i sistemny analiz. — 2016. — Vol. 52, N 1. — P. 173–186.

A stochastic model of information transmission of type “signal plus noise” is investigated. The case of
unknown signal function from some compact set of almost periodic functions K , which is observed with
random noise specified by the functional of Gaussian random process with strong dependence is considered.
The problem of signal identification by the observation x t( ) on the interval [ , ]0 T is studied; strong consistency
and asymptotic normality of the signal estimate are proved. Refs: 25 titles.
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